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(57)Abstract: 

PURPOSE: To produce a substrate material having an excellently durable, highly water- repellent composite plated film and an 
ice tray using this material, and to provide a method for producing them. 

CONSTITUTION: The production method of this substrate material comprises that a composite plated film is formed by 
depositing fine fluorinated pitch particles having <2|im average particle diameter or depositing the fluorinated pitch particles 
together with fine fluorine compound particles having <2um average particle diameter on the surface of the substrate material in 
an electroplating solution, and thereafter, heat-treating the composite plated film at 1 50 to 350° C. At this time, the 
electroplating solution contains a surfactant having cationic properties at the pH of the plating solution and is obtained by 
dispersing the fine fluorinated pitch particles having <2um average particle diameter or dispersing the fine fluorinated pitch 
particles together with the fine fluorine based compound particles having <2uxn average particle diameter. Thus, the substrate 
and ice tray, each of which is provided with the composite plated film having a >120 w of contact angle measured by the liquid- 
drop method using water, can be obtained. 
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[0 0 4 1] *%Wfcfe^Ttt» SffifttLTli, 
XxyL-xSi, — ISSi. 7;i/^-7A, 7;i/$-7.k£- 
£&if<D£Jl, PTFE£if<Detflilg, &3lS7*U-K 

Tffl^S^CH:, JM^ttiOTK, BlfciBfiOHi/^ 

7;^-^AS, 7;U 5 ^>7A£-&gfc 
ffSU\ 30 
[0 0 4 2] fe* 
J§7k1t^#{c^^7-y{te<y^ 

2 t5<tt>*3 7 5. naw e. n> in * y%wm& 

m\tLTlt, ^'J^i/xfl/y^, 40 

x7sr^<Dt>©*if*^f6>n, Mtt^BrS 
tt^LTti, 

Pf&ftS. #?*£C-Ffg££*rTS7<yfg 

[0 0 4 3] ^y+ffitt"\©ffiigttS | JOSilP**i. ^ 
y{bl?-yf-»e?l gK»U ISl~100mglt 
<D®.mftV&K>, <fc!?»S U<«l~5 0mggfi-e* 
5. 

[0 0 4 4] *38iflfc*v v rtt, ±e©t8£**y*Mc£ 



ftfflW- 7-2 6 3 9 7 

10 

[0 0 4 5] *^£££J:D«£*'y*SM)i£}&J«-f 

[0 0 4 6] S«ff<0ffHx $fflT5*f 

+?itCfel/^TSffl^nTV^fc|5l«(D®H<0ffi}a, pH 
fit, *SSffi£4£fr5Sft'ffttfJ:V\, 
[0 0 4 7] *8fP!Kfctt3lS£*'y*»ll*«, 

[0 0 4 8] *S6WtfeV^Tti, ±!E£>l$fc:LTgffi# 
±fc*IMbfc«£-*»y*«Jit* 1 5 0-3 5 0°C©iat 

SS. 09* t£, 7*y{btf-y^*ffiT'^ffl-r5^^V^ 
{47 -y{be>y^i: FEP fc£0fET3li£fcl±, giiftil 
S)t^3 0 0°CWTT^9^«!lAW$Li/\ Sfc, 7>y 

<t tr >y f - i: p f a *mm ? %> a, a&a&asfi* 

3 4 0 "CWTT'fTO C fcffWS U\ 

[0049] coiuaajcfco^ 

ftfc «fc ^BajSTkft*^ L < $ tu 7 >y it V y f-« 

mK&%m%mnx*h%t-z.nT^% 1 4 sg^s^.^ 

Ci:t^5o 7y{t¥yf-ti&(Dffim?%:{%m? 

tiss^nsfeoT-ttat^ a^i o~3 o^rasjt 
t±> +»3S:«iaja**»sfc*c5!iai«iBi*g< 

[0 0 5 0] *fg|9K43V^Ttt, SfitfOffl^HfcjS 

BHatt*^l*«n5«^-K:tt, 7<y{b^>yf-i:PTF E 

{cti, 7-y{blf-yf-#3SsSti/H±7-y{be-y^i:PTF E 
feiff/SfcttFEPi:©!^ (7-y<be-y^#Wft 



11 

fcsafcto) t>wm?3b%o zzic, Krfi±, mmtf 

ttttt, Ktktt. ffittttfc 7-yfb 
kfv*-fcPTFEft«fctf/$fc{iFEPfc<Dg£& (P 
T F E**lf/*fettF E PO^i«*lBE»fet©) 

[00 51] 

>< «y **IU4 % 8ftlT?&« 7 v {ktr 7 ^©HW ©14ft 
£DHf*«£{;i:, £©&£* y**W4» fcf\ 7>y{b 

[oo5 2] coa^^y+saiti, £e>£, vb>j>y 

*»JW*. ^T, PTF E%z<D7vm&mm<D3 

-7-4 ymmm^tyymm^i&ms'aicit^x, 

[0 0 5 3] 7y{bfcT'y?-»tfc ; ?i:PTFE££ 

[0054] *©as*, *«wt«fesa^'y*aaiss 
iRi±-r*. 

[0 0 5 5] Sfc, *SSU!lCj:Sll^y*llil%*-r 

£'fc<, A'xnyn, *-7y> *?U>^ 

/^a-nyn, *vh7V-K * 
-7>h-7*- «5UK-yK *KS§*fc-*-* -> 
XxA+'y^yycfc «tL# (*»*) , S^* 

? i: p t f ttmm(Dmfc?t*m&TftWLi£*ktcm 

[0 0 5 6] -8BIWittt-»£rtSfc2. 
[0 0 5 7] -8*ttfe«fclfl»i51t-JS«l 

-*H5»tt-*« h «y 7, »sgis§7 ^ ygp, ^^sum 

-D— 7-££o 



(7) 7-2 6 3 9 7 
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[0 0 5 8] -»Stt-&S!4if. 
[0 0 5 9] -87K1±*3 < k0 r ll7k14- «1ifec};0 : ^U 
3 7* 

-ffl&tt" ^X^;U7rt®3-h^ifo Wffc % 7>y{be 
y^Um^t PTF Eft£©fl!l©«ffi? fc£tt#T#» 

[0 0 6 0] 

[^»J] WTK:##(W (7Wb^y^u?©Kit 
[0 0 6 1] ##0Jl 

»rtb£ i o o °c, * / y y^jSiJ- o . 2 sm%, ^7-tf 

y^®% 3 0 e V 2 £*©# 

^{b7>h^H2>ffl^^iPL, 4 3 0°CT-9 OtfHjbnfc 
L-7cf£> «ET3 0 0"C-Pzk3lS<b7^h7-b^*l»S 
LT, ^jce>y^#7Co 

[0 0 6 2] #t^T\ 1#5nfcS7cfc?*y?-fc:£SfctfX£ 
#ALTffi#?»fi#*l$iU 4 5 0°CT'5^r^S 
£U ©rtb&3 0 0°C. *y"jy^»»6 0ll«, ^ 
20 y-b*^r§»9 8E«%, ^V7i-XM19 0li 
%«±©* V 7 x-Xtf >y ttmco 
[0 0 6 3] t#P>tlfc^77x-Xt!-y^5 0 g*«H* 

7;UJyyj'XT^/c LTcft, 77I20 %fc j:tf 7;l/ =f 

>8 0%©jg^-7?X^7 0°CT»¥i%ffiM6 5 0 c c/# 

t!>y^S?l 4 4 gtfS5nfe. 7cJR»«f©SS, 

CF.. B T'St), Sfc^tD^iDTOi 1 0/i 

30 [0 0 6 4] H8S0IJ1 

#^»"J 1 T'tffe 7 -y fk e >y f-©^^? WSttS 
1. 3 Mm) 5fia%^T!a©fflfiSt^W-r^^>y^* 
WcjfsipL7c 0 443, ^ffir£14^'Ji:LT^3l5^-7 
^DZ^-^A^ {iSiS 7^777^F-1 5 
0" % AB^y+fk^ (ft) (C.F, SO.NH 
(CH 2 ) 3 N' (CHj ) 3 -CI')} £7>y{ktf 
-y f - 1 g K J* L 3 0 . 0 m g ©SiJ^T'^SO Lfc 0 
[0 0 6 5] X ;!/ 7 r S ^gp- -y » EK 

Wr^yi-y^ 3 50g/i 
40 mit-y^fr 45g/l 
IHS 40g/l 
^->T% 0. 5 mm x 3 c m x 5 c m(D- 7 ^r;Hfe<); 

tfa«j&*n j pniEa*<fctfa8ii: lt, $&4 5 ± 5 

^C, p H 4 . 2 % fi^Jt 3 * fctt 5 A/dm' ©*ftT% 
«y WfbT, - -y 7 <y f b tr -y -y 
[0 0 6 6] '#e>n7c^-y7-;b-7-y{bt!-y^?I^^-y 

*«i*wrsMR*Kffi*atbfe», 2 5 o°ct-3 0 

50 7>P^j!in^L, ^CDSS (3 cmx 5 cm) tCO^T, ^ 



(8) 



7-2 6 3 9 7 
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ETgrtttK 1 B3IH&ft«J: tf 3 >rMmc, FACE 
ft ft ( "CA-AST, ffift^®?4¥ (tt) £0 fcflji^ 
TffliSSK«J:0, *©»ttft©H££fri/\ *©8*1£ 

2-6 tsxvimm i ~ 7 owjiisflHtTS-r. (a u 

[0 0 6 7] JtBHMl 

^ffiStt^iJ <M. "*#7 7 7?F-150" 

*H*-r>*fb* (») si) 

pH 
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* *JS0»J 1 1 mmc bT«fi±tc- 7 7 {b y f- 

[0 0 6 8] tkiS!«2 

? (^yt7MS (1*) CD *ffl^T"FIB©ffiric£*i 
-r5r.«y-!r;l/«B}S*B38!U TfEO*ftT*0. 1 mm 
X 3 Ommx 3 OmmOlltJ 
0(im) fcJgjSLfc. 
[0 0 6 9] 

3 5 0 g/1 
4 5 g/1 
4 0 g/1 



£*y-*SJS (1191 



0. 5 g/1 



TgBOfflSmS'JyKIS^T, $S2 5°C, * 
ffi&ft 1 0 A/dm 2 ©£fFT£H0tf 2fimh&3$T- 

0. 5mmX3cmx5cni©XfyL'Xi (SUS3 

0 4) fcftUl'yy/M'y+fflHfcfTfcofc. 
[0 0 7 0] 7-y K?®BfiK 

Ml-yyVl/ 2 4 5g/l 

ffift 1 2 0 g/1 30 

#V^T% ±12©- v fr/M 7 *7f" > ls7sffl*n.m £ * 

bXlt^7 * /I/- 7 7 it fcf 7 7 +M§i£JfcJ& 

[0071] mmm3 

i Ti#/c 7 «y ft e 7 ^©tiwsMft? wtmm 

1. 3/tm) 1. 2 5ll%fe<fcD'FEP»f 
tfcgO. 2-0. 3 (im ; («) 8) 5M 

C©B, 77^7^1 gfeWPTFE 40 

1 gfcflt-ni, ^ffiStt^j emu "ttiyrvtv-is 

0" . *B*Jy*(t¥ OHO CD ^fnftl30mg 
*5«fctf6 5mg©|iJ^T-^4i>ii^tT*3V>/co 
[00 7 2] #^T\ ^ffl2£|Qtt(Cl/r?&Mff2 
Mm©^yfr;My*lfcBI*?BJ8LfcO. 5mmX3c 

iEffifcLT, $S4 5±51C, pH3. 8-4. 2,« 
%&S 3 STcti 5 A/dm 2 ©£<$T\ itJPtf 1 Ofimt 
* 5 * TMWB* 7 +%f7ot, - 7 $vl/- 7 7 ft fcT 7 f- 

- f e ps^^ «y*sai«r»a^-e-fc. 50 



3. 
4 



7 

3°C 
5 A/dm 2 
— >yy;HS 

1 Oftffl 

[0 0 7 3] Wt>ftfc-v'r>l<-7v<t\Zvr-FEP 

i0 2 5 o°ct3 oftmbm-rz&Ltummm 1 

[0 0 7 4] ^figmi 4 

i T*»fc7 -yibtr 'yf-oa^s? wses 

1. 3/xm) 5fiS%*<fct;<g^ttPTF E©JSS? 
WStfc&tflo. 5 fim ; ffiffi *'-t7v;l/;l/-7V" . 
-fe^h^/VHTF (tt) S!) 1. 2 5M%**StWl"P 
ffiffl Ltc t Hl«ft- 7 7 *}SK:»»$-&7 v c. c © 
IS, 77^7^1 gfe.fctfPTF E 1 g(C*tLT«\ 
(jgiffi " y: yj"7 r>y ^7 F-i 50" % *H#^:/ 
*{b^ («0 S) ZZtl^tlS 0mgfeJ;a*6 5m g© 

[0 0 7 5] f5n/c-7W7^ffl^T, HS£ 
092fcH«fcLTP»JWP2 /im©->y/-;l/y:-y^M 

« flM l tc t. f y t ^ssefl 3 1 nit t u t - 7 

7-7b- 7 -y it tT 7 f— P T F E ?I ^ v *VM&&&* 

&rc&, mm&mmtc*. k> 2 5 o°ct-3 o^mtamt^ 

L7C„ 

[0 0 7 6] ^J6095 
##^J 1 TWc 7 7 tb bT 7 7^©«a&^ 1 . 3 

(im) 1. 2 5S*%fc«fctfPTFE?M£? (SS2/I 
m«T, ^ + >IH (1*) S) 5«*%*ffifflU 1. 
07 7fbl^7^1 gfeckQ'PTF E 1 gtcftLTWSS 
ttW Vy77r7^F-i50" . -kB^yS-iVZ 

(tt) S) >&^tx^n3 Omg&itfS OmgCDfiJ^T- 



15 

p t f Ems* v^mmzB&z&rco 

[0 0 7 7] m*bnrc-y'rjl-yy{t¥y3—PT¥ 

feet <p 2 5 o ^ct- 3 oftmhum-rziw&^ffiM 1 ti^ 
[0078] mmm6 

mm i r-mc 7 v ft tr i-<Dwn? (Wftg i . 3 

/im) l. 2 5fi*%*5<fctfPF Afi&fe? (&g2iim 

7v(YX.«j^\ gWtfPF A l g{c#LTWffi?§1±S'J 
(fgffii "*#7 7>y7F-150" , *Bmy*{t¥ 
(80 St) £W?ft3 OmgtSckD'S 0mgO*J'&T* 

p f ai£* ? 

[0 0 7 9] mt>nrc-v'r)l-7v<t¥vl—P F a 
«fc 5 2 5 0°CX 3 O#HAn!»rSWtttt£lS01 1 fcPS« 
[0 0 8 0] Jt«0!3 



(9) 1$M¥ 7-2 6 3 9 7 
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#%0J 1 Tf#7c7-y{fclf 7f« 1 0 /x 

m) *4£ffl-*-«Uftld:£tt0l l fcn*t LT-v>nV- 

7vitv: -j rms* v *&mz%t % mmmtzm. m 

[0 0 8 1 ] \m®\4 

f»IU ^<D}§7]<14^ii^fc„ fiU 7>yfkSf P M g 
10 fc*tLIW5Stt?W0i3Uin*£ 40mgt Lfc 
[0 0 8 2] tbK0l5 

7v<k^f f-Htt^fc^JlTV^eaa. 5/zmcr>PT 

f Ezmrzizmmmm 1 trawc lt-^/I/- 
p t f E?s^y •y+aas^-rsaft^fcft, ^ma 

U tO«*tt*iKfc. fiU PTFE 1 gtJ*L» 
iBSttJMOJSiiina* 4 . 5mg£Lfc 0 
[0 0 8 3] Jt«{&6 

20 [008 4] tmmi 

[0 0 8 5] 

Mi] 



(10) 



1f M¥ 7-2 6 3 9 7 
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mmm i 



Uli 3 



mmm 5 



€5« 6 



^ y + S ffi 
( A / d m ' ) 
3 
5 
3 
5 
3 
5 
3 
5 
3 
5 
3 
5 



it&m 1 U ) 

3 



tt&m 2 

ttttM 3 

it vim 4 

tk«0»J 5 
Jfc«0>J 6 
JtetH 7 



5 
5 
3 
5 
3 
5 
3 
5 
3 
5 



[0 0 8 6] ait^-TIS**»5, *£Wfc«fcS7*Wfc 
[0 0 8 7] ^S£C?U7 

sum i ti# a n/c 2 a©^ -v y 7 -y ft e y i-ms 
* v*®.mmfo<D£m (3 c m x 5 c m ) ±K?£ftg§T* 

l c cO^Bzk^lSA^tSSTL, itS 2. I cmOTk® 
£E$£-ti\ - 2 0 °C<OWfcMfc 3 «pH»« LT*»* 
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3 

1 4 3 
150Hi 



14 4 

15 0g(i 
1 4 5 

1 5 0 ;£{ ± 

1 3 0 

13 5 

1 3 0 

1 3 2 

1 3 0 

1 3 5 

13 0 

13 5 

1 0 8 

1 1 3 

1 4 5 

12 2 

12 5 

1 0 1 

9 4 

1 1 0 

10 5 

5 7 

7 4 

7 5 



13 0 
13 0 



13 0 

13 5 

13 0 

13 0 



1 1 0 



to S2fCtt, £Jfifl|8~l OfcJ:tfJt&0!8~ 

[0 0 8 8] ^B£0J8 
M7fcH«OSia(l*ffofc, 

[0089] ^ssfi?a 9 

mmm 5 t*» e>nrc 2 -y *a«*ffl^T^«i 



(11) 



ftfflW- 7-2 6 3 9 7 
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20 



0>j 7 tmuoym^n-Dtco 

[0 0 9 0] £ffliffll 0 

mi tmmvm&m^rco 

[0 0 9 1] \mM8 



* mm LTMTk&mmzfi tc 

[0 0 9 2] itm&\9 
[0 0 9 3] 



[312] 





( A / d m 2 ) 


(HO 




3 


6 0 




5 


5 9 




3 


7 0 




5 


7 1 


^mm 9 


3 


6 2 




5 


5 9 


m m m i o 


3 


6 5 




5 


6 7 




3 


10 0 




5 


1 0 5 


ttvtw 9 


3 ( j y « V ) 


9 9 



[0 0 9 5] HMfi»Jl 1 

0. 5mmX3cmX5cmiD»fi*tIfcLTifflf 



y 4vl/- 7 7 {t t! y ^jg£>< y £ § $«£{^ 



[0 0 9 6] ^Sfcfljl 2 

#*« i ■tf»fc7v{ktrvf-oiStt? i . 3 

(im) 1. 2 5fiS%, («4i2/tmW 
Tn ^V^Iil (ft) SO 2. 5fi«%&<fca*F E P 

ffis? (»ao. 2~o. 3(1111, ?j*yxm (ft) 

SO 2. 5fi«%*ffifflU fl077{^7f 1 g, P 

t f e i gfc^tfF e p i gic^Lrnm^m i&m 

"*;tf77y*F-150" , ±B*-fy*it¥ (ft) SO 
^tVftlS Omg, 3 0mgfeJ:tf6 5mg(Oa^ 

T\ ^fiS0«2i:raiifCLT^i6li^2/im<D^y^;l/^ 
•y LfcXr > UX»R±K: 7 >y {t tf >y 

P T F E - F E P v Z-UMZ&l&Zltrco 

[oo9 7] m^nrc-y-y^-y-yit^-y^— P T F 



e — f e p*i£* v*mm*^~tz,7,7-yi<7,mm:m 
flje&8icj:9 2 5 o°c-e3 ottHM&TswtttiiiiS 

30 [0 0 9 8] COISB-Kt.. HBS#J 1 ti^iao«infc8 
[0 0 9 9] ^IfifiWIl 3 

##0>J 1 Tflifc 7 y {b bT y f-OfSS? 1 . 3 

/im) 1. 25M%, PTFEaiif (Sg2|imJJt 
T> ^Jryxm (ft) SO 2. 5S*%:fe«fctfPFA 
TO? (gl2/imt(T, *V*yilt (ft) SO 2. 
5llX««IU fi07>y{btf>y^ 1 g, PTFE1 

g*3«ti>*p f a i gicttLrnmrnmn (mm "tfiy 

7>y?F-i50" , -kft^vMm (ft) SO 
40 ft3 0mg, 3 Omgfe^tf 3 OmgCDfJ^TSsiPLfc 
^y+jS^ffl-rStt^i^SSfWl uss 
092 tra«K:LT^i6BIJ? 2 /imCD^-yTVl/^y+Mffil 
*^Lfc^TVU^*Mg±t7y{ke yf— P T F E 
-P F A«^y y*«S!*»l«S*fe. 
[0 10 0] ^5>n/c:-y'7-;l'-7y{bt!y^-PTF 
E - P FAI^ y«I*tt§Xf >U*««*J» 
SIE^ilfcJ;^ 2 5 0°CT'3 O^lnftYfSUfta&tt 



[0101] CO^^C*,, ! 

so zktt*s <fc iw^tt*n* s tifc. 



